Inflammatory bowel disease (IBD) affects approximately 1.4 million people in North America and, because of its typical early age of onset and episodic disease course, IBD patients often undergo numerous imaging studies over the course of their lifetimes. CT has become the standard imaging modality for assessment of IBD patients because of its widespread availability, rapid image acquisition, and ability to evaluate intraluminal and extraluminal disease. However, repetitive CT imaging has been associated with a significant ionizing radiation risk to patients, making MRI an appealing alternative IBD imaging modality. Pelvic MRI is currently the imaging gold standard for detecting perianal disease, while recent studies indicate that MRI bowel-directed techniques (enteroclysis, enterography, colonography) can accurately evaluate bowel inflammation in IBD. With recent technical innovations leading to faster and higher resolution body MRI, the role of MRI in IBD evaluation is likely to continue to expand. Future applications include surveillance imaging, detection of mural fibrosis, and early assessment of therapy response.
the gastrointestinal tract and often have involvement of multiple discontinuous segments of bowel. As a result, Crohn's disease is more typically characterized by long-term frequent symptomatic recurrence over the lifetime of the patient.
Role Of Imaging In Inflammatory Bowel Disease
Imaging plays an important role in the evaluation of IBD patients( (5) (6) ). Imaging plays a critical role in the initial diagnosis of disease by providing evidence of the presence, as well as distribution, of abnormal bowel in patients with suspected IBD. The information provided by imaging is combined with clinical, endoscopic, and histological data to provide the diagnosis. Imaging is of particular importance in the evaluation of Crohn's disease to assess the small bowel between the ligament of Treitz and the ileocecal valve, which is not wellevaluated by endoscopy. Cross-sectional imaging modalities (CT, MRI) can also provide information regarding extraluminal disease complications (abscess, fistula, bowel perforation) likely to require more acute intervention, as well as extraintestinal manifestations of IBD that can be symptomatic (primary sclerosing cholangitis, pancreatitis, nephrolithiasis, sacroileitis)((4)). Imaging also provides useful information guiding the treatment of patients with established IBD. Imaging features of the bowel and adjacent mesentery correlate well with clinical indices of disease activity((5)) and provide noninvasive determination of the need for therapeutic modulation as well as an indicator of therapy response.
Current Imaging Evaluation Of IBD
For years, the imaging reference standard for IBD evaluation was barium fluoroscopy. Enteroclysis and small bowel series were used to evaluate the small bowel in Crohn's disease, while barium enema was used to evaluate the colon in Crohn's disease and ulcerative colitis. Barium fluoroscopic evaluation of IBD relied primarily on visualization of abnormalities in bowel mucosal pattern and intestinal caliber( (7)). However, fluoroscopic techniques are insensitive for depicting transmural inflammation or the extraluminal complications of inflammatory bowel disease. Over the last decade CT has become the primary imaging modality for evaluating gastrointestinal tract pathology due to its widespread availability, fast scanning time, and ability to produce high-resolution 3dimensional images ((8) ). CT enterography (CT-E) in particular is tailored to detect bowel wall abnormalities, through the use of large volume neutral enteric contrast and thin slice technique, and has become the preferred CT technique for evaluating inflammatory bowel disease ((9) ). Currently, routine CT evaluation of Crohn's disease includes assessment of bowel wall thickening, perienteric and pericolonic mesenteric inflammation; lymph node size and number; extraluminal collections (fistulae, abscesses, sinuses); and extraintestinal complications( (10)). Although CT has proved to be an effective imaging modality for Crohn's disease, one significant limitation is its associated patient exposure to ionizing radiation. The issue of ionizing radiation risk to patients associated with diagnostic radiology examinations has received much attention in recent years; especially for children, in whom the relative cancer mortality risk per unit radiation dose is significantly higher compared with adults( (11) (12) ). This issue is particularly relevant to the IBD population that is often diagnosed at a young age and likely to require frequent imaging over the course of their lifetimes. Epidemiological studies suggest a nonzero radiation-induced cancer risk at exposure levels as low as 75 mSv, which are often exceeded in patients diagnosed with Crohn's disease during childhood( (13) (14) (15) ).
Development of MRI For Inflammatory Bowel Disease Evaluation
Magnetic resonance imaging (MRI) has several intrinsic advantages over other imaging modalities that make it desirable for evaluating inflammatory bowel disease. Foremost of these is the lack of ionizing radiation exposure to patients, which is of particular importance to the IBD population that is likely to require numerous imaging studies over the course of their lifetime. Because of the lack of radiation exposure, cinematic MR images can be obtained to examine bowel peristalsis over time. Additional, serial dynamic post-contrast images can be obtained to assess the time course of bowel enhancement. In addition, MRI provides superior soft tissue contrast to CT in the absence of intravenous contrast, which would be helpful for detecting mesenteric inflammatory changes and bowel wall edema. Historically, MRI of the abdomen has been limited by long acquisition times and extensive motion artifact from respiration. As a result, the initial application of MRI in IBD was pelvic MRI for evaluation of perianal disease in Crohn's disease. The soft tissue contrast of MRI is superior to CT for delineation of the anal sphincter complex and the pelvis can be imaged in multiple planes with little image degradation from respiratory motion. The last 5-10 years have seen the development of MRI pulse sequences that provide motion-free, high resolution images of the body, which has made MR imaging of the bowel possible( (16)). MRI evaluation of the bowel relies predominantly on three sequences((17)). The first is a single shot fast spin echo T2 sequence with half-Fourier reconstruction (e.g. HASTE, SSFSE) that provides motion-free T2 weighted images for evaluating for bowel wall edema and extraluminal fluid collections. The second is balanced steady state free precession (e.g. True FISP, FIESTA) which is exquisitely sensitive to mesenteric changes such as hypervascularity, fibrofatty proliferation, and fistulae. The third is a dynamic fast 3D spoiled gradient echo T1 fat-suppressed post-contrast sequence (e.g. VIBE, LAVA) to evaluate the pattern of bowel enhancement. Other technological innovations leading to effective MR bowel imaging include higher magnetic field strengths (1.5 T and more recently 3 T), multichannel phased array coils, and parallel image processing (reviewed in ((18))). These technological advances have led to the development and clinical implementation of MRI protocols designed to evaluate the small bowel (MR enterography, enteroclysis) and colon (MR colonography).
Current Roles Of MRI In Inflammatory Bowel Disease Evaluation Pelvic MRI For Perianal Disease Evaluation
Pelvic MRI has become part of the standard imaging workup of patients with Crohn's disease and suspected perianal involvement ( (19) (20) ). The lifetime risk of perianal fistula formation in Crohn's disease ranges from 30-50%((20)), with the presence of a fistula leading to significant morbidity due to cutaneous drainage or perianal abscess formation. The superior soft tissue contrast of MRI provides detailed anatomic delineation of the anal sphincter complex. It is important to determine the anatomic relationship of perianal fistulae with the internal and external anal sphincters, as well as the levator ani complex (Figure 1 ), as these can affect the surgical approach and closure technique((21)). Additionally, MRI is sensitive for detection of perianal abscesses requiring urgent intervention.
MRI Evaluation Of Bowel And Enteric Contrast Agents
MRI evaluation of the bowel typically combines large volume enteric contrast distention of the bowel with dynamic imaging following intravenous contrast administration to increase sensitivity for detecting bowel wall abnormalities ((22) ). Enteric contrast can be administered either orally (MR enterography) or via nasojejunal tube (MR enteroclysis). Several enteric contrast agents have been used for MR imaging in an attempt to achieve uniform luminal distension with minimal intestinal absorption. Other important considerations for the use of orally administered contrast include patient acceptability and cost((23)). MRI enteric contrast agents are generally classified according to their signal intensity on T1-and T2weighted images((23-24)) and are categorized as positive agents that demonstrate high signal intensity on both T1 and T2 images (e.g. blueberry juice, pineapple juice), negative agents (e.g. oral superparamagnetic iron oxide particles) that demonstrate low signal intensity on both T1 and T2 images, and biphasic agents (e.g. water, polyethylene glycol, dilute barium with sorbitol) that demonstrate low signal intensity on T1 and high signal intensity on T2 images. Enteric contrast agents are routinely used for bowel MRI studies in order to displace intraluminal bowel gas that would otherwise cause significant image distortion on gradient echo sequences typically obtained after intravenous contrast administration. Theoretical benefits of low luminal signal intensity on T2 weighted images include better visualization of bowel wall edema and mucosal enhancement as well as discrimination of intraluminal and extraluminal fluid, while positive luminal signal intensity is often favored for the detection of bowel wall thickening. One study examined positive versus negative enteric contrast agents in MR enteroclysis( (25)). Positive contrast agents on T2 weighted images were found to be superior for detecting areas of bowel wall thickening. Negative contrast agents were found to be superior for abscess detection, as low intensity intraluminal bowel fluid could be easily distinguished from abscess fluid that remained T2 hyperintense. Biphasic agents have become the predominant oral contrast agents used for bowel MRI, and typically include nonabsorbable high osmolarity additives such as mannitol, polyethylene glycol, and sorbitol to minimize water absorption by bowel. (26)). A layered pattern of bowel wall enhancement consisting of brightly enhancing mucosa (from inflammation) and hypoenhancing submucosa (from edema) has also been shown to be a specific sign of active bowel inflammation ( Figure 2 )( (27) (28) ). An advantage of MRI over barium fluoroscopic evaluation of IBD is its ability to detect associated mesenteric inflammatory changes suggestive of active disease. Mesenteric features associated with IBD include lymphadenopathy, vasa recta hypervascularity, and fibrofatty infiltration.
MR features of signs of active bowel inflammation in inflammatory bowel disease include bowel wall thickening, bowel wall hyperintensity and hyper-enhancement(

MR Enteroclysis
MR enteroclysis was the first dedicated MRI method for evaluating small bowel in Crohn's disease and was based on fluoroscopic enteroclysis technique (reviewed in ((29))). The enteroclysis technique involves placement of a nasojejunal balloon-tipped catheter under fluoroscopic guidance followed by instillation of a large volume of enteral contrast (1.5-2.0L) through the catheter, typically using a motorized pump to ensure uniform distention. Balloon inflation minimizes contrast reflux back to the stomach. Large volume enteric contrast distention of the bowel increases sensitivity for detecting areas of abnormal wall thickening or enhancement, which can be missed if the bowel is underdistended ((30)). The instillation of contrast originally was performed in the fluoroscopy suite prior to patient transfer to MRI. However, with the advent of dynamic thick slab MRI techniques, contrast is now routinely instilled under real-time MR guidance until adequate small bowel distention is achieved. Once adequate distention is achieved, multiplanar MR bowel imaging is performed. In some institutions, the patient is placed in the scanner in a prone position to minimize abdominal cavity distention and reduce the number of slices needed to scan the bowel. However, supine positioning may be preferred in some patients who are unable to tolerate scanning in a prone position. In some institutions, intravenous antiperistaltic agents (e.g. glucagon, butylscopolamine) are administered once maximum bowel distention is achieved in order to minimize image degradation from motion as well as to delay enteric contrast clearance. The MR enteroclysis protocol varies by institution by generally involves the single shot T2, balanced steady state, and dynamic T1 fat-suppressed post-contrast sequences described earlier. The coronal plane is used most often for imaging because of the quicker acquisition times relative to the axial plane. The major advantage of MR enteroclysis over conventional fluoroscopic enteroclysis is the ability to demonstrate extraluminal manifestations of IBD. This includes detection of mesenteric inflammatory changes such as fibrofatty proliferation and mesenteric hypervascularity, as well as fistulae and abscesses.
MR Enterography
The MR enterography technique developed as a noninvasive alternative to enteroclysis for small bowel evaluation, analogous to the development of CT enterography, due to the fact that a significant proportion of patients refuse nasojejunal catheter placement. Additionally, MR enteroclysis can be logistically challenging due to the variation in time needed for nasojejunal catheter placement and bowel distention. At high volume MRI centers, this variation can lead to issues with MRI throughput. MR enterography relies upon oral ingestion of contrast by the patient to distend the small bowel; otherwise, the protocol is very similar to MR enteroclysis. Enteric contrast agents for MR enterography tend to be those that are either pleasant tasting or easily flavored [e.g. water, blueberry/pineapple juice, dilute barium with sorbitol (VoLumen, Bracco)].
At our institution, patients receive an oral enteric contrast preparation consisting of 900 mL of dilute barium with sorbitol (VoLumen) mixed with 300 mL of ferumoxsil iron oxide suspension (GastroMARK, Tyco). The addition of the iron oxide suspension darkens the lumen on both T2 and T1 post-contrast images, which we feel aids in the detection of bowel wall edema and abnormal mucosal enhancement. Oral contrast is ingested continuously over a period of 45 minutes prior to the exam. Patients are scanned in the supine position using a multichannel torso phased array coil. Imaging sequences include coronal and axial singleshot fast spin-echo T2 (SSFSE/HASTE), coronal balanced steady state free precession (FIESTA/True-FISP), axial fast relaxation fast spin-echo T2 (FRFSE/RESTORE) with fat suppression, coronal 3D T1 with fat suppression before and following gadolinium administration (0.2mmol/kg of gadopentetate, Bayer injected at 3 mL/sec). Dynamic postcontrast images are acquired at 1, 3, and 5 minutes post-contrast. This time period of postcontrast imaging has been shown to be sensitive for visualizing the progressive transmural bowel wall enhancement pattern indicative of active inflammation( (28)). Afterward, postcontrast axial 2D fast spoiled-gradient-recalled echo T1 weighted images with fatsuppression are acquired.
A recent prospective study compared MR enterography and MR enteroclysis in Crohn's disease evaluation( (31)). This study involved 40 patients with histologically-proven inflammatory bowel disease assigned to undergo either MR enteroclysis or MR enterography. This study demonstrated that MR enteroclysis was superior to MR enterography for bowel distention and detection of mucosal bowel abnormality. The two techniques were comparable for detection of luminal narrowing, mesenteric abnormality, and fistulae. The authors suggest that MR enteroclysis would be the preferred imaging modality for Crohn's disease evaluation but that MR enterography is an acceptable alternative in patients who are unable to tolerate nasojejunal intubation.
Cine MRI Evaluation Of Bowel
Historically, one radiographic sign of inflammatory bowel disease by fluoroscopic examination has been decreased peristalsis of a segment of bowel. Traditional MRI evaluation of the body has relied upon analysis of static images; however, with the advent of rapid MR imaging techniques, real-time cine MRI evaluation of the bowel is now possible. Most often, the cine sequence used is a coronal thick slab balanced steady state sequence (e.g. FIESTA, True FISP) in which a single volume of the abdomen 10mm or thicker is continuously imaged over a period of seconds to evaluate peristaltic motion. One study compared cine MRI using a 17 second balanced steady state dynamic acquisition with conventional MR enterography in 40 patients with established Crohn's disease((32)). The cine sequence was used to identify segments of abnormal bowel motility, defined as zones of abnormally increased or decreased peristaltic motion compared with adjacent bowel. The addition of the cine sequence led to detection of an increased number of abnormal bowel segments compared with static MR enterography images alone. The authors believe that alteration in bowel motility is an early imaging sign of Crohn's disease involvement of bowel and helps to identify abnormal bowel segments with subtle signs of inflammation on static images. A significant limitation of this study is the lack of endoscopic or histological verification of imaging findings.
MR Colonography
MR colonography is a specific MRI technique for evaluating the colon that combines retrograde instillation of water with intravenous contrast and thin section image acquisition (reviewed in((33))). MR colonography was initially applied to imaging surveillance of colorectal cancer, and its use in inflammatory bowel disease was initially reserved for cases where optic colonoscopy was incomplete due to technical difficulty or patient intolerance. However, MR colonography does offer some advantages over endoscopy including evaluation of submucosal and mesenteric involvement, and its noninvasive nature means there is no risk of colonic perforation in patients presenting with acute symptoms. Prior to MR colonography, patients typically undergo a bowel cleansing regimen similar to that used for colonoscopy. Unlike CT colonography which uses colonic insufflation with air, MR colonography typically involves colonic distension via warm water enema to avoid susceptibility artifacts that could degrade image quality. MR colonographic features of inflammatory bowel disease are similar to those seen on MR enterography, including bowel wall thickening and edema, mural hyperenhancement, lymphadenopathy, and mesenteric inflammatory changes.
An additional potential benefit of MR colonography is in helping to distinguish between Crohn's disease and ulcerative colitis in cases of indeterminate colitis. In these cases, MRI is advantageous for detecting extraluminal disease manifestations such as fistulae and abscesses that are more suggestive of Crohn's disease. Additionally, because MR colonography also images the small bowel, detection of small bowel disease also indicates Crohn's disease rather than ulcerative colitis. A 2005 study of 22 patients with known or suspected inflammatory bowel disease who underwent MR colonography with positive rectal contrast (gadolinium/water mixture) followed immediately by optical colonoscopy( (34)). Compared with endoscopic reference, MR colonographic sensitivity for detecting colonic involvement of IBD on a per bowel segment basis was 31.6% for Crohn's disease and 58.8% for ulcerative colitis. The authors concluded from this study that MR colonography was not suitable for assessing the extent of colonic inflammation in inflammatory bowel disease. A second study from the same year evaluated 15 normal subjects and 23 subjects with suspected IBD by MR colonography (35) to detect colonic inflammation, using endoscopic biopsy as reference. MR colonographic assessment of colonic inflammation (based on abnormal enhancement, wall thickening, lymphadenopathy, and loss of haustral folds) was shown to be 87% sensitive and 100% specific compared with histologic standard. Based on this data, MR colonography is considered a promising noninvasive method for monitoring IBD activity and therapeutic efficacy.
Comparison Of MRI With Other Imaging Modalities
The MRI protocol most frequently compared with other modalities has been MR enterography. A number of recent prospective studies have demonstrated MR enterography to be at least comparable to other imaging modalities for detection of small bowel disease in Crohn's patients. One study comparing contrast-enhanced MRI and CT performed on different days in adult Crohn's disease patients demonstrated MRI to be superior for detection of subtle bowel inflammatory changes( (36)). Another study in 2005 compared MR enterography with fluoroscopic barium small bowel series (37) . In this study, 30 subjects with established Crohn's disease referred for barium small bowel series also underwent MR enterography using dilute barium within 28 days to assess for concordance of the two imaging modalities. In 18 subjects the two modalities demonstrated similar Crohn's imaging features (10 of the subjects were normal). Among the 12 subjects with discordant results, SBFT demonstrated additional strictures or fistulae in 4, while MRI demonstrated additional information in 8 by identifying active inflammation in stricture areas (based on abnormal wall enhancement or mesenteric inflammatory changes). No endoscopic or histologic validation was included in this study. A 2009 study examined 30 patients with established Crohn's disease who underwent MR enterography and CT enterography the same day, followed by barium SBFT and ileocolonoscopy within 1 week (38) . A 1% sorbitol oral contrast solution was used for both CT and MRI. Receiver operator curve analysis demonstrated all three imaging modalities to be similar for detection of terminal ileum active inflammation using endoscopic evaluation as the reference standard (area under curve values ranging from 0.88-0.95). CT and MRI both demonstrated superior accuracy to SBFT for detection of extraenteric Crohn's complications including fistulae, sinus tracts, and abcesses, when compared with physical exam or surgical reference. Both CT and MRI also demonstrated more segments of active small bowel inflammation proximal to the terminal ileum than SBFT, although the results were not statistically significant. A second study from 2009 prospectively compared MR enterography and CT enterography performed the same day on 30 patients with suspected Crohn's disease, using ileocolonoscopic findings performed within 30 days as reference standard. This study demonstrated the two modalities to have comparable sensitivity (MRI 90.5%, CT 95.2%) for detecting active small bowel inflammation in adults with Crohn's disease((39)).
Wireless capsule endoscopy (WCE) is another minimally invasive technique that has been developed recently for small bowel evaluation (40) . This technique involves a video capsule endoscope that is swallowed and propelled through the gastrointestinal tract by peristalsis. The endoscope captures images of the small bowel that are transmitted to aerials taped on the body and then stored on a portable recorder. This technique provides endoluminal evaluation of the entire small bowel. Advantages of this technique over MRI include the ability to detect subtle mucosal abnormalities. Disadvantages include potential inability to pass the capsule endoscope in patients with small bowel strictures, as well as inability of WCE to visualize extraluminal complications of Crohn's disease. Very few studies have directly compared WCE to MRI for small bowel evaluation. One study(41) compared WCE with MR enteroclysis in patients with suspected small bowel disease. A total of 17 patients with known or suspected Crohn's disease were imaged. WCE depicted a higher number of inflammatory lesions in the jejunum, and proximal ileum compared with MR enteroclysis, while the two modalities demonstrated a similar number of inflammatory lesions in the terminal ileum. This study did not include any histologic or endoscopic validation of findings.
New And Emerging Roles Of MRI In Inflammatory Bowel Disease
MRI has been shown to be sensitive for detecting certain aspects of Crohn's disease such as small bowel inflammation, perianal fistulae and abscesses. Recent technical advances in body MRI, including higher magnet field strength, parallel image processing, and motion artifact reduction techniques, should lead to shorter scan times and increased spatial resolution for detecting subtle inflammatory changes ((18) ). Such advances should make it possible for MRI to replace CT as the primary imaging modality for Crohn's disease patients in the near future. Such surveillance imaging would extend the role of MRI beyond its current indications to include detection of colonic inflammatory changes, as well as extraluminal imaging features of disease such as mesenteric lymphadenopathy, ascites, and fibrofatty proliferative changes. The incorporation of MRI into routine Crohn's disease surveillance would lead to a significant reduction in patient lifetime radiation exposure, that majority of which currently derives from CT( (14)).
Another future role for MRI in Crohn's disease is the detection of mural fibrosis. Most studies examining the accuracy of MRI for assessing Crohn's disease activity focus on the distinction between active and inactive inflammation ((26,39) ), with the presence of active disease considered to be an indication to initiate or modify medical therapy. A complementary approach would be to take advantage of the soft tissue contrast of MRI to detect mural fibrosis, which would helpful for selecting patients likely to require surgical bowel resection. Fibrosis is considered a late-phase irreversible result of chronic bowel wall inflammation leading to collagen fiber deposition in the submucosal and serosal layers of the bowel wall. Mural fibrosis frequently leads to luminal narrowing associated with proximal bowel obstruction and, unlike acute inflammatory strictures, fibrotic strictures usually require surgical resection to alleviate the associated obstruction. Reported MRI findings associated with mural fibrosis include bowel wall T2 hypointensity((42)) and lack of enhancement( (27)). Early detection of mural fibrosis in Crohn's disease patients potentially would be useful to facilitate surgical resection of irrevocably diseased bowel segments, thereby reducing the number of symptomatic recurrences.
MRI protocols have been developed successfully for evaluation of the small bowel (MR enterography) or the colon (MR colonography). A future challenge would be the development of a single combined protocol for evaluation of both small and large bowel. Such a protocol would be particularly useful in the Crohn's population, which can develop areas of bowel inflammation anywhere in the gastrointestinal tract. A 2005 study((35)) combined MR enterography with 1.5L of oral contrast and rectal distention via 500-1000 mL water enema in 20 patients with known Crohn's disease and compared it with 20 patients who underwent MR enterography without rectal distention. Comparison of MRI findings was made with colonoscopy performed within 7 days of the MRI. The addition of rectal water was associated with improved distention of both the terminal ileum and the rectum compared with oral contrast alone. Diagnostic accuracy for inflammation of both the terminal ileum and the colon was improved with rectal enema administration. One issue with such combined enteric contrast administration is patient compliance. Large volume oral contrast administration alone makes some IBD patients distended and uncomfortable, and the addition of rectal contrast is likely to be less well-accepted. An enteric contrast regimen leading to distention of small and large bowel by oral administration alone would be ideal.
A final emerging application of MRI in inflammatory bowel disease would be its use as a biomarker of therapeutic response. Treatment of inflammatory bowel disease has been revolutionized due to the recent introduction of biologic therapies targeting molecular pathways thought to contribute to bowel inflammation, such as the proinflammatory cytokine TNF-α, lymphocyte signaling molecules CTLA-4 and CD20, and the α 4 integrin adhesion molecule mediating leukocyte migration( (43) (44) ). These agents are generally considered to be more specific for IBD compared with traditional corticosteroids or immunomodulatory agents. Indications for biologic agents include patients with inflammatory bowel disease refractory to standard therapies, patients who are steroid dependent, and patients with draining fistulae or systemic extraintestinal disease manifestations. Most of the biologic agents currently in clinical practice are either recombinant peptides or chimeric antibodies, which are more expensive to produce compared with traditional compound-based drugs((44)), meaning that therapy with these agents can be associated with high financial costs to the patients and the healthcare system as a whole. An early noninvasive assessment of treatment response potentially would be of great financial benefit to patients undergoing biologic therapy, by ensuring that patients who are refractory to treatment do not remain on medication for longer than necessary. Additionally, biologic agents have their own unique side effect profile including increased risk of serious infections, as well as rarer side effects such as neurologic disorders, CHF, and hematologic malignancies. Much recent attention has been focused on cases of hepatosplenic T cell lymphoma observed in young adult IBD patients treated with a combination of biologic and immunomodulatory agents( (45)). An early imaging assessment of treatment response or failure would also be beneficial to minimize potential side effects associated with unnecessary prolonged treatment. MRI is particularly well-suited to serve as an imaging biomarker of therapeutic efficacy because of its lack of ionizing radiation, which makes it an ideal modality for repeated assessment before and during treatment.
CONCLUSION
The role of MRI in the assessment of inflammatory bowel disease continues to expand due to its lack of ionizing radiation exposure and superior soft tissue contrast. MRI currently is the modality of choice for detecting perianal inflammation and fistulae, as well as extraintestinal disease manifestations. Recent evidence suggests a role for MRI in the detection of active small bowel inflammation in patients with known IBD. Other potential roles for MRI in IBD evaluation include detection of mural fibrosis and early assessment of treatment response. As the spatial resolution and scanning time of MRI continue to improve as a result of technical innovation, MRI will likely also prove to be suitable as the primary modality for IBD imaging surveillance. 
